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During tissue culture of the wheat cultivar Palmiet, sterile 
seedlings were needed as an explant source. However, all 
attempts to sterilize the seeds with a variety of sterilants 
failed. During this study a method was developed to sterilize 
the seeds by means of a heat treatment. Explants obtained 
from seedlings of these seeds remained sterile indefinitely on 
sucrose-containing media. 
Tydens weefselkultuur van die koringkultivar Palmiet was 
steriele saailinge nodig as 'n bron van eksplante. Aile 
pogings om die sade met verskillende middels te steriliseer, 
was egter onsuksesvol. Gedurende hierdie ondersoek is 'n 
metode ontwikkel om die sade met 'n hittebehandeling te 
steriliseer. Eksplante verkry vanaf saailinge van hierdie sade 
het onbepaald op sukrose-bevattende media steriel gebly. 
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During a study on callus formation from different seedling 
parts of wheat (cultivar Palmiet), the seeds were contami-
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nated to such an extent that all employed sterilants and 
procedures proved to be of little value. Sweet and Bolton 
(1979) found that seed lots often vary greatly in the number 
of microbes not reached by a decontamination treatment. 
These authors were of the opinion that, if seeds could not be 
decontaminated to acceptable levels with buffered hypo-
chlorite, it was unlikely that a search for a better sterilant 
would be of any value, and that a search for a different 
batch of seed might prove more fruitful. However, all avail-
able batches of Palmiet seed (from different sources and 
different localities) were contaminated to the same extent. 
Following the failure of treatments containing NaOCI and 
AgN~ (Speakman & Kriiger 1983), buffered Ca(OClh and 
HgCh (Sweet & Bolton 1979), as well as several treatments 
with Benlate and Kaptan as fungicides (unpublished results), 
this study was initiated to find a method of sterilizing the 
seeds. The fact that all available surface sterilants failed, 
pointed to internal fungal contamination, leaving heat sterili-
zation as a possible solution. According to Perry and Vines 
(1974), fungal-free seedlings of Magnolia grandiflora were 
obtained by keeping the seeds at S2°C for 60 min followed 
by a treatment with HgCI2 • It was therefore decided to 
evaluate the effect of different heat treatment regimes on the 
decontamination of wheat seeds. The treatment with HgClz 
was disregarded since this compound prevents the germina-
tion of wheat seeds (unpublished results). 
Groups of 100 seeds (three replicates) were pre-soaked in 
sterile water for periods of 4, 8, 12 and 24 h, including a 
control treatment of unsoaked seeds. The seeds were then 
transferred to sterile (autoclaved) 'Day-lee' cloth bags and 
'JI. Sterility I Germination 8h Pre-soak 
120~----------------------------------------' 
5 min treatment 10 min treatment 
45 50 55 60 45 50 55 60 
Temperature 
_ Germination ESterility 
24 h Pre-soak 'JI. Sterility I Germination 
120~----~----------------------------------' 
5 min t reatment 10 min treatment 
100 
80 
60 
40 
20 
o 
45 50 55 60 45 50 55 60 
Temperature 
_ Germination _ Sterility 
Figure 1 The effect of pre-soaking and different heat treatment regimes on sterilization and germination of Palmiet wheat seeds. 
Vertical bars represent the means ± S.E. of three replicates. 
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the latter were immersed in a 500-cm3 beaker containing 
300 cm3 of sterile water. The temperature of the water was 
maintained at 45,50,55 and 6Qoe (± 1°C), respectively, in 
a waterbath. The seeds were left at these temperatures for 
periods of 5 and 10 min. 
Following heat treatment the seeds were transferred asep-
tically to Petri dishes containing a full-strength Murashige 
and Skoog (1962) nutrient medium supplemented with 
sucrose (3%) and solidified with agar (l.5%). A medium 
enriched with sucrose was employed because seemingly 
sterile seedlings might arise on poor media. Infections 
would then only become evident during transfer of explants 
to richer media (Pierik 1987). The dishes were closed, 
sealed with Parafilm and kept at 25°e (± 2°C) at a light 
intensity of 52 iJ-E.m - 2 .S-I. The percentage germination and 
decontamination was determined after 7 days. 
The results indicated unequivocally that pre-soaking of 
the seeds is a prerequisite for the success of the heat 
treatments, since unsoaked seeds of all treatments were 
100% contaminated witl} no germination (results not 
shown). A temperature of 45°e had no significant effect on 
decontamination with all treatments, whereas a 100% 
decontamination was obtained with all treatments at 60oe, 
but with a complete inhibition of germination (Figure 1). 
Satisfactory decontamination percentages were obtained at 
50 and 55°e with all treatments except the 4-h pre-soaking 
treatment which proved too short. Germination percentages 
were, however, significantly lower at 55°e than at 50°C. 
The period of heat treatment (5 or 10 min) had no signifi-
cant effect on either decontamination or germination 
percentages. We therefore recommend an overnight pre-
soaking (for the sake of convenience), followed by a 5-min 
treatment at 50°C. Explants obtained from seedlings of such 
heat-treated seeds remained sterile indefinitely on sucrose-
containing media. However, the length of the heat treatment 
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may depend on seed size as the elimination of mycoflora 
from maize grains required heat treatments of 30 - 40 min 
(Berjak et at. 1992). 
No surface sterilization was necessary subsequent to the 
heat treatments, probably due to one of the following 
reasons. Firstly, the successful heat treatments may have 
eliminated all contaminants. Secondly, no surface contami-
nants may have been present, although this seems doubtful. 
Lastly, the sterile water of the soaking and heat treatments 
may have rinsed off any surface contaminants. In this regard 
it may be noted that Sweet and Bolton (1979) reported that 
an ordinary rinse in sterile water yielded totally sterile wheat 
seeds, a treatment not successful in this study without heat 
treatment preceded by a pre-soak. It is concluded that a 
simple heat treatment, followed (if necessary) by a suitable 
surface sterilization, may solve many seed sterilization 
problems. 
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